Abstract: In this paper, we provide conditions which are sufficient to form composite wavelet frames on the Hilbert space of Euclidean space over R n .
Sufficient conditions for wavelet frames
In this Section, we establish sufficient conditions for the system ψ ℓ j,k : j ∈ Z, k ∈ Z n , 1 ≤ ℓ ≤ L to be a wavelet frame for L 2 (R n ).
Let ψ ∈ L 2 (R n ) be such that The wavelet system defined by (3.1) is called a composite wavelet frame for L 2 (R n ), if there exist constants a and b, 0 < a ≤ b < ∞ such that for all f ∈ L 2 (R n ) a f 
Proof. We have
We further deduce that
Consequently, it follows that
Taking infimum in (3.4) and supremum in (3.5), we get
This completes the proof.
and
Proof. Let f ∈ S 0 . We estimate R ψ (f ) with another technique. we have
By Levi Lemma again, we obtain
Taking infimum in (3.6) and supremum in (3.7), we get
Before proceeding to the next result, we define some notations. An element α ∈ R n is called q-adic number if it has the form α = A * j B * ℓ m, j ∈ Z, 1 ≤ ℓ ≤ L, m ∈ Z n . With this concept, define the following sets:
and for all α ∈ Γ, define
Proof. From the definition of ∆
Consequently, it follows from above that
where, we have used Cauchy-Schwarz's inequality.
Replacing ξ + α by ω in (4.12) and using (4.13), we have
Hence, by Lemma 4.1 and inequality (3.14), we have 15) and
Taking infimum in (3.15) and supremum over in (3.16) , we obtain
With the notations in (3.10) and (3.11), define the new sets as
Proof. Using (3.17) in (3.12), we have
Proceeding similarly as in Theorem 3.1, we have .
This completes the proof. .
Thus, if ψ ∈ L 2 (R n ) and µ < δ < γ 0 < ∞, then the system (3.1) is an affine frame with frame lower bounds and upper frame bounds δ − µ and γ 0 + µ, respectively.
